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manganese oxide and alumina and further added with at least one compound selected from lanthanum oxide, cerium oxide and 
zirconium oxide or a carrier containing silicon oxide, manganese oxide and alumina with at least one noble metal component selected 
qq from ruthenium, platinum, rhodium, palladium and iridium. Hydrogen is produced using such a reforming catalyst through (1) 
f-^ steam reforming, (2) autothermal reforming, (3) partial oxidation reforming or (4) carbon dioxide reforming. A fuel cell system is 
ON composed of a reformer comprising such a reforming catalyst and a fuel cell which uses the hydrogen produced by such a reformer 
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[0069] ^»fc^VN«^r^_h(D^^^«^^^m^m^i!-r^^, 7kMU&m<k 

mm(DAQum^63o o cur.0^<^6oox:^r^^x7Kmu^m^n^(D 
z^m&^xmm&^^Eiffcwmzmmfimm^x, m&mm^^m^ 

**5 % M^jBmPM«#^$IJPS«^V^^ 650-800^<Df5H^W*bV> 
„ 650 < C*«-efi*^<D^**S^-e^V>*3^tLdSfc«9^ 800°C^g;t3^ ,RJ£ 
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[0070] *&m<D&mmmm&m^ti$Mk7km<?> s ^mmfcfo, m&mv&M 

J^SSte200— 1, 300°C, £?*L< {2400—1, 200°C, £«9£?*L<te500- 900^C 
-CfeSo J*/*— #X^/Wt) 0. 1-10, #-*L<f*0. 4— 

5o ife*/*— ^X^/Wt) MS, 0. 1—1, 0*b<fctO. 2-0. 8-C&5o HJ£ 
ffi^te, 0— 10MPa-G, £?3;L<J3:0- 5MPa-G, «£t>0*lXf2O~3MPa« 

[0071] W4>^bafe«Si^h^>fb**<0»^^>fIsMiS;dSje^ir)^ 7KaPf3WBic<0 1 KiS;^fef E l i i: 
LTte, MS, SJS?aS«350— 1, 200°C, 0*lXt245O~9OO , C-Cfc5 o 

tfX^/Wfc) te\ ffl^ 0. 4—0. 8, 0*lXf*O. 45—0. 65-C&5 0 S^J£^7 
MS, 0— 30MPa-G, 0^b<^O— 5MPa-G, <£«9#f£L<te:0— 3MPa-G-C 

[0072] ~mfcfcm&mfcfotemk*mbfcmtfx<Dfc!&timz.v). y^mm^K^ 

WkLrXfe, MS, %J&mMYZ200— 1, 300°C, #?*L<te400— 1, 200°C, £90 
*L<fc£500— 900 < C-C&5o £c^tf*/#— tfX^/Wfc) H\ MS, 0. 1-5, 0* 
L<», o. 1— 3-efc5o *IK^CSrAtt5»^^tt, ^X^e/Wt) «\ 

MS, o. l-io, 0*lXfcto. 4-4-efc^ 0 H*^AIi5I^i-«, Ifeaff/*— # 
v(^-/Wfc)te:, MS, 0. 1—1, 0*lXf*O. 2—0. 8-Cfc5 0 KJ&ffi^te, MS, o 
— 10MPa-G, £?£L<J3:0— 5MPa-G, £«90^b<«O— 3MPa«G-Cfc5 0 ^frfbifC 

•So 

[0073] £*±©&®^©^;£5£i:LTtt, jftttSftifi^ [1]^<DI ^tl^^efco 

^M(LHSV)^, MS, 0. 1-lOhr" 1 , 0*b<«O. 25— 5hr _1 -e&§ 0 ^ 
^7K^^bT^^if(D^^V^^«, ^^^(GHSV) MS, 20 
0—100, 000hr -1 -e&3 o 
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[0074] Rj&m&tLxtt:, mz.®mrzft<, m-M^, mmm^^-r tvbnm 

[0075] *»i©«*H«li/^i4, ^©9fe@ftfejiSHi^«efe@*i:, ^QfcfC^J: 

[0076] ^©J;5^L"r545t§tb^:*3(8H:C03Ej5fcg&32, COm$imik^33&mVXCOM 
[0077] ^«m34tt^*34A^jE*34B^©MlC^^W©34CSHi^.fc@#:]i5^ 

m{mz.te^y*vT—35frtbmbtL&^UfrK ^ti^ti^x^ti^m^Mu 

z.<Dm, ^mw^T^m^ifizfnh^bmm^wcm^^ifimfu iEm 
mxfemmtfx&m+b7vb^%nx&bt£ZRfofimftu ms34A, 34Bm^ 
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[0078] M1fi34AWK&Mm31<Ds*~- ^3lA&fflfc\^X&<>1tfo#&l^kttZbifi , V 

A^m<>izm&&m&mirzizib<Dm&#m37Bb. ^mm7ct, ^bm&m 
m7A, 37BRxf^mm7c^m^mm^^^37ut^m^ m^m^3 
7BK^^xnhn^U7k\^m(Dmm^bx^m^Mmir^t^x^^ 0 

[0079] *mM&mmmfc£V)Mcfcmmw~t-%i)K ^mmi^thh^mmm^ 
(i) mi^mm&gt<Dmi&tttm^Bffl]&m:m v vcateufc (astm D4i 7 

9fcl!p«L) 0 

&Kmz.3&&vft. &n^\Hxmm&?kmn.w.tpx\ 6oo°c, i^htk^jStc^s 

mtVXmW LHSV=4. 6hr~\^— J*/%— *V (^e/H£) = 1 . 5<D^#-CJIS 

^cMRft (nm&imm &mmu 5^mnnhtitc^^>^v>^x^^ 
v^hyy^-^xwmfttm&mmi^tio -oatm^^ cm^m^rm 

ci<mitm(%) = {a/b) x 100 

2 4 
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[0080] (3)^-^M(l)^ 

O. 5— lmm#^^#bfc#^^5^yy^h/V?r, fitf&20mm<D/hM^?WT? 

2 

[0081] (3)^f-^y^a(2)^ 

jS^>^S*S$^KyT^— rtlOH ^^200Nml/53\ H O^l. 019g/^f'J 

2 2 

[0082] (4)Mtt(DfPtt 

#M^^^^/^^-c?as95o c c-ei2(i#^^b, mj$.m&<n&MM<Dmm 

[0083] 

3Ru/6MnO (A)/5La O /KHO-24(fii$£l)<DM®k (A) J3@1^i£^-r o 

2 2 3 

(Omm^^ (La (NO) -6HO, MM|gX||$c^*±M) 2. 82g£7. lmlcD 

3 3 2 

GO ^«-ei20°C, 3mmm%U ^^^/^-eSOOr, 3B#P« 

(iii) @^-^#V (Mn (CH COO) -4H O : fP3fe^XHtt^|±M) 3. 64g£r6 

3 2 2 

Gv) ^<d^ ^^^i2o°c, 3mmm.mu w^^/WF-esocrco 3mmm 

o 

(v) ifi^/V^-^(RuCl :H^MHI^m Ru^-^*39.9®*%)1. 5 
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5 g ^7. 8mHD7kicmM£it. ±m(w)^mM:^fcm^mt^'T^^^m^ 
(vo *<d^ moftmtm. m^^xmmtmfto 

(viio m&7k-T*£<mfru mm^i2ox:. 3mmm,mu mmi&mm, 

[0084] 

3Ru/5La O /6MnO (A)/KHO-24(fcfe#|2)(£>i8®L (A) f*g^^Sr^i-„ 

2 3 2 

(i) ^^y(Mn(CHCOO) -4H 0:foftffiM^Wfc££;#M) 3. 64g£7. 

3 2 2 

Smltf^fcStffcU £*T/S: r -T/K^T ( (fi*:^#X||^^±M:KHO-24) 20 

(ii) ^r^m. ^Ma-ei20°C, 3l^ra*fe«IU ^^m, ^y7/^X800°C, 3R$ffl& 

(iii) ffiW&>#X'LaQStO ) -6H O, fP3feM^XH*^^±M) 2. 82g£r6. 2ml 

3 3 2 

Gv) ^©t, $g«fe«i-ei2o < c, 3i#raf£*fcu -^:7/WF-e8oo o c, 3B#r^ 
( v ) j^t, ±mmmmimmi(Dmmmv)-(vmz.mm^xmm2^mm^t' 0 

[0085] Hifef?[|3 

3Ru/6MnO (A)+5La O /KHO-24 (ft&3) ©fMBL (A) teg^i^^-To 

2 2 3 

(i) ^ivy^/V(Mn(CH3COO) -4H O : ^P3^«Ilttt^^±$D 3. 64g5oJ: 

2 2 

t«gife9^^(La(NO) -6HO, ftMl«^ii)2. 82gSrlUI#fc6. 

3 3 2 

3ml©*t!:j§#L, rtb^r 7 ( (ft^^Xltl^ttS: KHO-24) 20 

(ii) ^^-ei20°C, 3mmm$kU ^(D^ ^y~7;Vp~X:800 o C, 3B#P« 
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(m) sit, ±mmmmi<Dmmi<Dmmm(v)-(ym)Kmm^xmm3^mm^tco 

[0086] 

3Ru/6MnO (A)/5La O /KHO-24 (M$£4) ©US, (A) teg^i£«i-o 

2 2 3 

(i) «^^>-(La(NO) -6HO, ^^X^^|±M)2. 82g£7. lmKD 

3 3 2 

7M^fi?U r*u£r y ( (MftfXtt^ttS: KHO-24) 20g^ 

(ii) ^^-ei20°C, 3B#r H m^U ^<D^ ^y7/V'p^bOO°C^ 3B#F« 

(iii) Stvy^V(Mn(CH COO) -4H 0:M|(&|£Xilffe£^*±$!i)3. 64g£6 

3 2 2 

(iv) ^(D^. ^a-C120°C. 3mm&mU ^<D^ ^^/V^-C950°C, 3B#R9^ 

o 

[0087] 

3Ru/10MnO (N)/5La O /KHO-24 (tt$£5) , (NM^m^mir o 

2 2 3 

(0 5f|^^^(La(NO ) -6HO, fW%mMTMW^^\±%)2. 82g£7. lml(D 

3 3 2 

TkfctgftlU CL*LSr y -T/I^ ( (fi^b#X^^|±^: KHO-24) 20g^ 
(iii) }«^#V(Mn(NO ) -6H 0:fP^M^XHtt^l±®)7. 41g£6. 2mltf> 

3 2 2 

TkicmMU '^XfB(ii)(D^b9>-^^WT/^-7-fe#:20g^^M$^r/t o 

Gv) ^<d#, ^^-ei2o°c, 3mmm,mu ^^/v^-e95o°c, 3b#f^m 
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[0088] Hifef?!l6 

3Ru/6MnO (A)/5CeO KHO-24 (ftfe&6) <E>f|R % (A){ig^^^«*r o 

2 2/ 

(.Omm-tVVMCeiNO) •6HO:fP3fe*E^XHt5|c^tfcSi)2. 71g£7. lmlCD^K 

3 3 2 

fcligtffcU -*b£r y -T/l^ ( (^^Hmm^^iM: KHO-24) 20gfc^g 

(ii) *r©fft. ^^-ei20°C, 3^rai£*SIU •ry7/HP'C500 , C. 3B#r« 

(iii) Stvy^V(Mn(CH COO) -4H 0:ftMHti^ttS) 3. 64g£6 

3 2 2 

. 2ml<D7k^A?U itb^JifB(ii)^Mb^^iry^A^#T/^^-S#:20g^ 

Gv) ^t(D^ &mm^i2o°c, 3mmm,mu ^<d^ -^^/v^-esoor, -mt^m 

o 

[oo89] mmim 

3Ru/6MnO (A)/5ZrO /KHO-24 (A)^g^^^^-T 

2 2 

(0 ffimit^^MZriNO ) -2H 0:^P)fe|£^X|i|fc^£ct±$D2. 33g£r6. 9ml<D 

3 2 2 

TkimMU Z.tl& y -T/l^ ( (Mft^Xift^lil: KHO-24) 20g^ 

(u) ^M^-ei2o°c, 3^r H mtu ^:7/Mp-e500°C, 3B#r H 1^ 

(iii) @^-7^V(Mn(CH COO) -4H 0:^P^|gX|^*^*±M)3. 64g£6 

3 2 2 
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(iv) ^<D#, ^^-ei20°C, 3m$m%U ^<D^ ^y^/VjpX800°C^ 3B#f« 

muz 

[0090] it^l 

3Ru-6MnO /KHO-24 ($iii£8) ©IS 

2 

(i) g|i-7^V(Mn(CHCOO) -4H OrfP^MIIIIttt^H-tM) 3. 64g^7. 

3 2 2 

5mKD7k^fi?U Z.tl& y -T/V^T ( (fi^b^XHtt^^±S : KHO-24) 20 

(ii) -^OgL f££fetrci20 < C, 3B#r H mMU ^0)^ -^5/7^^500^, 3R$ffl& 

(iii) ifrfb^-^CRuCl :ffl^MIIttt^m Ru^r*39.9|C*%)l. 5 

3 

^©m. ^«-e8o°c. 3u#r H mMufc 0 

(iv) 5^/v/y 5 /h/V(D7K^b^hy f >^7K^25mHz:?Mb, mf^-alR;^: 

( v ) mm*x*£<ffifru ^^-ei2o°c, 3mmnmu mms*mit 0 

[0091] 

[0092] Dill] 
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[0093] Jttfe#|2 

3Ru/KHO-24 (ftfe&9) Oil 

(O^b/V^^^CRuCl :ffl^MSIttl^m Ru^*39.9«*%)l. 55 

3 

[0094] 

3Ru/6MnO (A)/3SiO /KHO-24 (fti$£lO) ©if (A) teg^ife^-To 

2 2 

2 5 4 

ftl&itr, ^^y-T/^^-Cfi^k^M: KHO-24) 20g£rg«b, 60 o C-ClB#^* 
^©f, ^M^^-C120°C-e— mmMiU ^h\C^(D^k, ^y~7 }Vfp\CX800°Q„ 3 

2 

Ufc 0 #C^. g^^^^V(Mn(CH COO) -4H O ;^P3t^^X||)3. 64g^7. 5ml(D 

3 2 2 

M-mm^, Zfrfc. ff|fB^*^b#)Sr3«*%'^Wi-§T/V^*Bft:(3SiO 

2 

/KHO-24) -^<7^ ^:7/H^T800 o C, SOt^^^b-C^b^^ 

^^^-r^^*^k^^T/V^m#:(6MnO (A)/3SiO /KHO-24) ^mUVTz. 

2 2 

o 

(jsmxz, mt^^MRuciim^n&m^mw^ttM. ru^-^-*39.9®*% 

3 

)i. 55 g ^7. 8mi<D7kimM£^t. ±mxMm^tc mi^^^^mi-^mm 
urn. &m^xm.mm&ntc 0 ^wc, 5^e/vx } >yb^(D7i<m^hv^mm25 

[0095] M1Mffl9 
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3Ru/3SiO /6MnO (A)/KHO-24 (fftjKlD^pjJS (A)\*gtWtM&M1r 0 

2 2 

(i) g^^^V(Mn(CH COO) -4H O ;fP3tM^XH)3. 64g£r7. 5ml(D^K^^ 

3 2 2 

rti^T/^-i^g^ ^mmxi2o°ccoumx3mm^mu £ 

6MnO /KHO-24)^Mb/c 0 ^h^h^v^CSKOC H ) ;{f£g^^X||) 

2 2 5 4 

^3ff M%^^1-£^b^#V^#T/V^fe#:3SiO /6MnO /KHO-24£f«L 

2 2 

(ii) #^ttf^^^k^^3Ki%-^^i-§^b-v^V^T/^^m#:(3SiO 

2 

/6MnO (A)/KHO-24)£ffll^T||;!fef#|8<D(ii) l^iLT, Mg£ll£tlMUc 0 f« 

2 

[0096] Jt&0!|3 

3Ru/5La O (N)/KHO-24(fl*^12)(DMM (N)«^^i&^-T 0 

2 3 

(i)5g^^>-(La(NO ) -6H 0;MMHXH)2. 82g^7. lml^TMOg*^, - 

3 3 2 

*T,£ y -T/V^T {mCtt&U-. KHO-24) 20giZ.^m^fc o 

^©f, ^^^ri20°C, 30#rsm^L, $feK©f, ^5/77Vr^T800°C ( 3 

[0097] f«$|2 
[0098] \M2\ 
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2 











sum 

(mVg) 


(kg) 


(mVg) 


(kg) 




mm 


149 


18 


70 


13 


mmma 




117 


14 


100 


18 






119 


15 


104 


18 


J±$iH5IJ3 


mmi2 


120 


19 


88 


17 



jfW;&mmirZ>z.b&X^Z> 0 tut, r©±5^«^^ff«*SKHi^afi:ffSSi:, K 
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m^mm 

«>l£^< th mcoik&m& (c) T/K^^itu ?aS4oo-6oo°c-e;t«L, 

[7] m.m\ mm^ (rmm^m^MT/u^z^m, mmu (w)^ 
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[12] (b') ^>-#v^wgft^^v^fc£M 5£iiti-i kdx tii>*iigKtEM<D 

[15] $^^T/V^y^M^^{*T/^y±S^M^^^al«tL^^^<^l«^ 

^tpff^JSi-l4(DV^^^i«^ia*fe^^t:7K*^Bfe«M^o 

tie] mMmi-i5(D\^ti^im^mm(D^mmm^m\\mit7km^mir^t 

[17] tK^3S:», i S!»JC, ^^^b^a^^tF-^b^mefe^^^^ 

^{msv^^^io-e^ft^ilie^fB^o^K^cDMit^o 
[18] f*^i-i5<DV>rnd^i«^|Bife<D^«^^#^5Qfi:«^^QS:«^^j; 
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